Proteasome inhibition specifically sensitizes leukemic cells to anthracyclin-induced apoptosis through the accumulation of Bim and Bax pro-apoptotic proteins.
Proteasome inhibitors are a novel class of compounds that might increase sensitivity to chemotherapy for acute myeloid leukemia (AML). We quantified apoptosis in THP-1 cells incubated with idarubicin (IDA) alone or together with a low concentration of MG132 or bortezomib. The combination of both drugs yielded a percentage of apoptotic cells that was significantly higher than the additive effect of both drugs administered separately (p < 0.01). Isobologram analysis showed that both MG132 and bortezomib interacted synergistically with IDA to induce apoptosis of THP1 cells. Western blot analysis of Bax and Bim show an acumulation of these pro-apoptotic proteins in THP1 treated cells. This increase in Bim preceded the induction of apoptosis and participated in idarubicin-induced apoptosis. Proteasome inhibition also potentiated IDA-induced apoptosis in primary blast cells from 22 AML patients while no such effect was found on normal lymphocytes, PHA-stimulated lymphocytes, normal cord blood CD34+ cells or bone marrow normal myeloid cells. These data show that MG132 and bortezomib specifically sensitize leukemic cells to IDA through an increase in BIM and Bax pro-apoptotic Bcl-2 family proteins.